Pulmonary complications occur in an estimated 0.21% of patients with inflammatory bowel disease. The most common presentation of pulmonary manifestations is large airway disease, such as tracheobronchitis, chronic bronchitis or bronchiectasis. Small airway disease, such as constrictive bronchiolitis or bronchiolitis obliterans with organizing pneumonia, is less frequently reported, and is described as occurring in isolation from large airway disease. A case of a postcolectomy ulcerative colitis in a patient who has both large airway involvement, tracheobronchitis and bronchiectasis, and constrictive bronchiolitis is presented. ganizing pneumonia, is infrequently reported (2) . Involvement of the entire bronchial tree is rare. We present the case of a patient with constrictive bronchiolitis and large airway disease, consisting of tracheobronchitis and bronchiectasis, complicating ulcerative colitis.
CASE PRESENTATION
A 44-year-old, lifetime nonsmoking farmer with a past history of thalassemia minor presented in 1987 at age 35 years with clinically diagnosed and biopsy-proven ulcerative colitis. Gastrointestinal symptoms progressed despite treatment with prednisone, salazopyrin and imodium, and, after nine months, a total colectomy was done. All medications were discontinued following the colectomy. Joint symptoms consisting of morning stiffness, migratory polyarthralgias, and polyarthritis involving hands, knees, hips and ankles began before his colectomy, and persisted postoperatively; a diagnosis of enteropathic arthritis was made. Treatment with nonsteriodal anti-inflammatory drugs was unsuccessful, and salazopyrin 1000 mg twice daily and prednisone 10 mg daily was commenced in 1994. Before resuming prednisone and salazopyrin, the patient developed a productive cough with exertional dyspnea, and, on pulmonary function testing, forced expiratory volume in 1 s (FEV 1 ) was 2.90 L/min (68% predicted), (FEV 1 /forced vital capacity ratio of 56%), and the carbon monoxide diffusing capacity of the lungs was 66% predicted. Bronchoscopy, done in 1993, demonstrated tracheal and bronchial inflammation with thick secretions that were culture negative. Medical treatment included inhaled beclomethasone dipropionate 250 g two puffs bid and inhaled salbutamol as needed. Exertional dyspnea, cough with sputum (125 mL per day), occasional hemoptysis and weight loss persisted despite salazopyrin 1000 mg bid, prednisone 10 to 20 mg per day, inhaled corticosteroids and ventolin.
In 1997, three-and-a-half years after the onset of respiratory symptoms, FEV 1 had declined to 1.67 L/min (44% predicted), and the patient was admitted to hospital for further investigations. He continued to have asymmetric migratory polyarthralgias and a history compatible with dactylitis, again suggestive of enteropathic arthritis. Physical examination was normal except for scattered inspiratory and expiratory crackles, and there were no wheezes on auscultation of the chest. Oxygen saturation was 94% on room air. Laboratory results included a white blood cell count of 13×10 9 /L, hemoglobin 120 g/L with a mean corpuscular volume 64.6 fl, rheumatoid factor 1/493 KU/L, an anti-nuclear antigen (ANA) titre 1/320, anti-dsDNA 1/32 KU/L and a polyclonal gammopathy. Sweat chloride was 24 mmol/L. There was bronchial and bronchiolar wall thickening, and a suggestion of multiple peripheral 'nodules' on chest radiograph having the appearance of bronchiolar wall thickening with possible mucoid impaction. There was a small 1 cm nodule in the left upper lobe with apparent cavitation. A standard and high resolution computed tomography (CT) scan showed both central and peripheral bronchial and bronchiolar wall thickening with associated bronchiolectasis. There was a 'tree-inbud' appearance consistent with distal small airway mucoid impaction (Figure 1 ). Mediastinal and bilateral hilar adenopathy were seen, and CT scan provided no evidence of interstitial lung disease. Diffuse inflammation of the trachea and mainstem bronchi with exudate bilaterally was seen on bron-
choscopy. An open lung biopsy was completed, and histological examination showed large areas of rounded fibrosis that were situated adjacent to muscular pulmonary arteries ( Figure 2 ). On elastic stain, a fragmented elastic lamina proved that the areas were obliterated bronchioles. In some airways, a partial lumen remained but was distorted and irregular. The fibrous tissue had largely replaced the muscularis and had markedly increased the volume of the adventitial compartment of the airway. There were no granulation tissue polyps or organizing pneumonia, indicating that the airway lesions were the result of a rather marked degree of constrictive bronchiolitis (Figure 3 ). Prednisone 20 mg and azathioprine 150 mg per day were started. At an eight-month follow-up clinic visit, the patient had symptomatic improvement of exertional dyspnea, cough and sputum production. FEV 1 had improved from 1.67 to 2.85, and chest radiograph had improved (Table 1) . A repeat CT scan completed 15 months after initiating treatment showed significant improvement in the 'tree-in-bud' appearance, with a marked decrease in the central and peripheral bronchial and bronchiolar wall thickening; however, moderate predominantly bronchial wall thickening and mild bronchiolectasis persisted in both lower lobes. Mediastinal and hilar adenopathy had also largely regressed.
DISCUSSION
Constrictive bronchiolitis is an infrequently reported complication of ulcerative colitis, and each case report has unique characteristics that expand our knowledge of clinical presentation, pathology and treatment. Only two of 33 patients in the largest reported case series by Camus et al (2) had small airway disease. The three case reports in the literature of constrictive bronchiolitis had different clinical presentations to ours (3, 5, 6) . One patient had ulcerative colitis and no cough or sputum production, but also had exertional dyspnea, severe airflow obstruction, a negative rheumatoid factor and ANA, and biopsy-proven constrictive bronchiolitis (2, 5) . The second patient had dyspnea, productive cough, moderate airflow obstruction and bronchoscopy changes suggesting chronic bronchitis beginning before the diagnosis of colitis. This patient also had a negative bronchography for bronchiectasis and a lung biopsy demonstrating diffuse panbronchiolitis (3) . A third had exertional dyspnea and a nonproductive cough, with a normal bronchoscopy and a lung biopsy showing obliterative bronchiolitis (6) . None of these patients had any other extraintestinal manifestations of ulcerative colitis. Our patient had systemic symptoms of weight loss and articular involvement compatible with entropathic arthritis but not clinically suggestive of rheumatoid arthritis despite an elevated rheumatoid factor. He had similar respiratory symptoms to the previously reported cases, including exertional dyspnea, productive cough and moderate airflow obstruction on pulmonary function testing. Both chest radiograph and CT scan were suggestive of large and small airway pathology. He had marked improvement in clinical and radiological findings with prednisone and azathioprine.
Sulfasalazine-associated lung disease is a rare occurrence, and is described most frequently as patchy bilateral lung infiltrates in the mid to upper lung fields with transient mild eosinophilia in a patient presenting with fever and dry cough. The symptoms and chest radiograph changes usually resolve by discontinuing sulfasalazine and starting therapy with prednisone (7) . One case of bronchiolitis obliterans with organizing pneumonia has been described in association with sulfasalazine; however, no cases of constrictive bronchiolitis have been described in association with sulfasalazine (8, 9) . Our patient's respiratory symptoms began before the resumption of sulfasalzine for his musculoskeletal symptoms.
The pathogenesis of pulmonary manifestations in inflammatory bowel disease remains under speculation. Nearly half of the cases of airway involvement occur postcolectomy, and one suggestion has been that the focus of inflammation switches from the gastrointestinal tract to the lung after surgery (2, 10) . The embryological gut source of both the lung and gastrointestinal tract may account for a common target of inflammation at both epithelial sites (6) . There is no predictive serology for the development of lung pathology. Rheumatoid factor is secreted by mucosa of the gastrointestinal tract (11) and can be present in the serum of patients with inflammatory bowel disease, but there is no correlation between titres and disease activity or extraintestinal manifestations (12) . ANA is present in 25% and peri anti- nuclear cytoplasmic antibody in 68% to 86% of ulcerative colitis patients, again with unknown etiological or clinical implications (13, 14) . The positive serology results suggest an autoimmune etiology for inflammatory bowel disease and its systemic manifestations, but the mechanism is unknown. There is an insufficient number of case descriptions of pulmonary involvement in ulcerative colitis to postulate the disease process or the extent of potential lung involvement. Case series of large airway involvement in ulcerative colitis describe tracheobronchitis, chronic "suppurative" bronchitis or bronchiectasis as being anatomically localized, with no continuous involvement of the large and small airways (2, 5) . Constrictive bronchiolitis is usually a lesion of the bronchioles with luminal narrowing by scarring (15) . Chronic productive cough was defined by chronic bronchitis; bronchiectasis was characterized by typical radiographical findings (chest radiograph, bronchography and CT scan); and tracheobronchitis was defined by the bronchoscopy findings of inflammation and edema. The localized upper airway pathology explained the clinical presentations in these case series and did not indicate a need for a lung biopsy to look for small airway pathology. The patients with bronchiolitis had nonspecific radiographical findings and a lack of large airway pathology to explain their respiratory symptoms, which lead to their open lung biopsy. Only one patient with bronchiolitis had chronic bronchitis found on bronchoscopy (3). Our patient had tracheobronchitis identified during his bronchoscopy and bronchiectasis on repeat CT scan following therapy.
This case is a unique presentation of anatomic involvement of both small and large airways, with constrictive bronchiolitis, tracheobronchitis and bronchiectasis associated with enteropathic articular manifestations in a postcolectomy ulcerative colitis patient with a positive rheumatoid factor and ANA. The clinical presentation and pathology results expand the possible spectrum of ulcerative colitis-associated pulmonary complications.
